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CURRENT VARIABLE CIRCUIT 

PURPOSE:To vary a current supplied from an input terminal of a current mirror 
circuit by connecting in parallel FETs whose length is the same as width of a gate to an output side of 
the current mirror circuit. CONSTITUTION: A current mirror is constituted of MOSFETs Q2-Q5 
whose gate electrodes are common to Ql , and as carrier mobility mu, oxide film thickness COX 
under the gate electrode, channel width W, length L, a gate - source voltage VGS, and a threshold 
voltage VTH, a drain current derived by an expression flows. An output current value becomes the 
product of the ratio of the number of FET for constituting a diode bias to the number of FET for 
constituting a current drawing-in part and a current value of an input constant-current source 
connected to an input terminal 1. For instance, it becomes 3/2Iref at the time of a current value Iref of 
a constant-current source which is connected to the terminal 1 and flows in. In such a way, by 
selecting arbitrarily the number of FETs for constituting the current mirror, the output current value 
can be varied variously against the input constant-current. 
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TI - CURRENT VARIABLE CIRCUIT 

AB - PURPOSE:To vary a current supplied from an input terminal of a current mirror 
circuit by connecting in parallel FETs whose length is the same as width of a gate to an output side of 
the current mirror circuit. 

CONSTITUTION: A current mirror is constituted of MOSFETs Q2-Q5 whose gate electrodes 
are common to Ql, and as carrier mobility mu, oxide film thickness COX under the gate electrode, 
channel width W, length L, a gate - source voltage VGS, and a threshold voltage VTH, a drain 
current derived by an expression flows. An output current value becomes the product of the ratio of 
the number of FET for constituting a diode bias to the number of FET for constituting a current 
drawing-in part and a current value of an input constant-current source connected to an input terminal 
I. For instance, it becomes 3/2Iref at the time of a current value Iref of a constant-current source 
which is connected to the terminal 1 and flows in. In such a way, by selecting arbitrarily the number 
of FETs for constituting the current mirror, the output current value can be varied variously against 
the input constant-current. 

q *qt AVAILABLE COPY 



An Executive Agency of the Department of Trade and Industry 



© & s^p * a & B8 
¥3-48506 



©Int. CI. * 

H 03 F 3/343 



8326-5 J 



@&BB ¥J&3^(1991)3j? 1 B 



®ft I A 



©ft SB ¥2-94504 
®tb ¥2(1990) 4 JUOB 

®¥l(1989)4fll9B@B*(JP)®^B ¥1-100427 



w m * 

itf K t"f y Htttffcfl A 
-co y- l-ffiia^y- h£*^i-*t&£t(BO 
S-oJfefty- h ^^^^^ 

* »c> <o a u m « e « + * a* # *i ft * a « ^ t a: 

(2) MOSf?'/i?*^«««ntMnKS 



KICttt«-C, *«<B©*1 CMOS b 5'/'^ 

y - 1 0*«(IC»«* Kfc* i © * 

y y ► ;? fflBt<a<0m2Offi!icDM 

Rtf KM vmffi*fc*#2&«« tfc«;2 ©M 
OS ► OflllfcSixt***?* m 

1 <0 i> ^ % s > 1 f - OB** L» fflSBSI I 

ffiJ:D3l£HSL*:£l O^ffl^- US IS 7 >T 

GUESS 2 ©* f v V < J-0»OX»WO 
^i|KH y«i* 0 3l£H5Lfc3&2©#*& 

39- 



1EST AVAILABLE COPY 



omos ^v^^^y-h a s 

MO s y ? wxtroY- v a S k: 

2 ottaa** v>»tatiE» 2 - h 

ISff ?<f '/i:ft«t * fee £ * 
K 7 v^a * (UTMOSFETt^t) 

ft* * © w a m»<t sceem-m 

4MOSPET4©y- h *B ** J: 
£ £: ii-C^ 

* u v h i 5-{smOAfl8S^a>ib{*|&$*t*£ 

«^4:U*J:5tt?.i, *<« ftY - h « ft « 
WiY- l-fi4rtt5MOS FE T** u v \ i 



Ala ¥3-4850(5 (2) 
MOS FE T*ttftfflfflftL-C** % CKfciSft 

a. 

m 3 HC^t J: ^^OldiiTf [H^itt 

*a«»cfttt$KfcA^ftg^- 1 CMO S FE TQ , . 

Q i b fr * * :/ ► *?-@ft20A;fc<!8*r& 

fflOMOSFET (Qi, Q«. Q, ( -Q L ) 4* 
&70K«tt ^iibOMOS FE 

T^y-frwiu^f (s,. Si, s lf ••• 
S t ) 5#£tt3*,, 6 £#&*Dy- 

£ £ ten *> c<o«^«^®si 
©Y- h Aft * Y- H^^t^MOSFE 

^'/';^ "CJ&Jfc Lfc* u> v * { ^ - ® 
ffilB* l/ y > i 9 -EJ&O A2?<Ri|i: Hi 23 ffl 

* ©**L**ix<D Y- h @ tj 

¥lStfc£ft 4i«ii*a<o Y- H«9iv<)i.f 



-40- 



3EST AVAILABLE COPY 



^3^^«$n, L*»<iMOSFETQi, Q 1 1* 
»ai/:nvM5-lal»Zi, £ <0 * W v f 
5 S-EmzoAflflilttxtfttlfcfliKi^ix^h. 

£.o(5} — oy - «* x o'Y- b ft**i"*ffl& 

ISOMOSFBT ( Q j , Q. , Q,, ! Qi. 
Q,, (I,-) At, :hbM0SPET4O4 
y-»-^&K:g&$h,**>f** (Si. Si, 

Sti '** t s i f Si* s i") 5 1 ; mw<&-%k-& 

L d» & IC < ^Jfifl^fc^tli* MOSPET 
Q.iCJi'ty- h Uffi^^l^tiMO S F E 
T Q i , a , . Q,, OiiKiHwyM*-*. 
ffij&SHTfcO, * K^'irOMO S F E T-fliE 

MOSPETQi, Qn Qi.. Q*. Q.© 

OSFETOf ^fflW i^ + ^i'ftLtt^L 
<^TOM0S FET»*lfc'&#fch.-C^*£<55£ 

* , MOSFETOi.Qi, Q>, Qi, a.O 
K f<f v««»*£-C* U < fx*. £Ofc». ma 

UVtmK* * - K • *<-f T *«*«flti" * M 

OS FETOB£m2ftSBU*ii*ffifcti4&-fr*MO 
S F E T ORt <Difc*& Ufc t O i fx *. 0«;t*x\ 
*$£&0ffK::fc^-O*> 3 / (2 I ) ( w £ T? , 

v h I 7-t«liEt4M0SFETOfitffi«i: 



ftCn¥3-4850U (3) 

-ttftMOSFET^rfifolsaie'effi^ 
y«« I + * ft ffiPJ 6 £ . 

I do= CVos~Vth; 

2 L (1) 

fit, ^ , : * + »J r<o&8b&< 

Cox : y- i-MT©«ffcKJ*, 

w : * ♦ *>HH % 

l : *• ♦ * * ft , 

Vo» : y - t • v - * WWEE 

OA^flUtftSMOSFETa.il^lcgRS 
h%fi^MOS PETQjO^i L, * fctfc^ffl!) 
-CiiMOSFETQtt^^J^^a^it^Sc^ 
MOSFETQi, QiiU^, 2 US K & o @ tfe 

» 2HJt*^K<0m-O^l«^l^^-r-^SI^TS! 
OSFETQi, Q , ?> fx % * v h s* 9 - ® 

-y-^*^tS«Rli^MOSFETQ 1( 
Q i , Q.) 4 fcETOKgtt-f Etffc 
MOSFET 40y - h^fiipia&.^6*)2>V>H 



-41- 



1EST AVAILABLE COPY 



5 K. iKlo^-CrtRl«Tab«. UbOffl 

**J60«*a4 y 5 .= - 

✓ 7 * 4M0SFET4oy-^7^ 

3 E8t 8 *JBv£**ttjR 6 fc* W±#aO**- 

k mas ^ vo^-rn*K:05£Wfcffl£fc*fc * 

ttot, m«ltttRIBOMOSPET4t 
1 o T A « flt »c *t t T <> £ * it W « fit fit * 

» 4 H»i*:»W©* = ©*fcfl©*iit*T«i2]» 
BIT* a. Hcfc^tH: I i >a I* A 2) V % . I ..,ti 

SMO S t 9 vt?x * , S,„-St., ' Sm- 
Si. i • Sim^Sm-i • S S n-i \t * 4 * 9* % 

9 Q mi ~.Q ma^Qiu^Qnt*^ 2 o* w v 
^HVot=0T?*2»fcJ6K:16fFtT\.>fxl^fflK: 
NfflMO Sh9Vi>**©y-l> • v - *M«EE 

Q„,©rM v1&3it»*$? L<4*. COfc*,* 
\v*»vy i 9-®fc©ffi#«iiitffi* I i...-^ 
-f* <fc I I , . C A # ffiJ O h 9 y 

fcOCftH,.,,* SbK, & 

t*fc*. l:tO PSMO SHV'^^Of 

BJ«Kl%ji-C, »2<0*U'/> i.5-0»O 

m^«a i ..,n i = — ^-i ,...=4t-i ». t 

5 11 

ft:*. :<0i?t»tai;»2Of ^vM7- 



!f IB ¥3-48506 (4) 

C Sw-itt*-f »*lrKat4IBI«lfi^-Cib 

@BtNISM0SI-5yi?^^'Cf««l, iSI 1 <0 
* f V h * 9 -(SfcCtt <»20*UVh ;* 7- 

*fc£M0S V 5y;*#oy- H8ffifc#3& 

I ,=-i"^ Coi -7- (Voi- Vtb) 1 0 
2 L 

*tt. L»i* * ^i*. Voitty- f • v - * M 
fc* £1* 5 to. 

M0SJ-9v>** ^SS^oattOMO S >« 9 v 

9 t, A^3«i3t1f9 1 O* 1/ v F £ 
9~c J: ^TCBja t, Hi:^OU}^m20 



-42- 



3EST AVAILABLE COPY 



lfK!¥3-485(H> (5) 





BEST AVAILABLE COPY 



Iu 



Cm-i C«r CiM Cm Cj«j Cj« 



11131 ¥3-4850(5 (6) 



3OT 



p y p 

Qm (W Om4 0, 



Owj | Qui Qui 



t 4£ 4£ Lit 4 

«J o«ii I o«i] ft^l o« 



i £ 



C««( Cm Ot O* Cmt C** Cm Cm I 

U i 1 1 

" x * i***^ 1 w j***^ 1 



H-....J 

a. 



I I>M I Sal Om Sin OjJ flltl Cm 0, i 

Ci«i C*#j Citt C t H Cm Ct-i ! 



C»i Cm Cm Ct«» CmCmCmi Cm-i Cm Cm Cm ■ C».» C«nC4ttC$»t 

t-.-t t t I I T — t t f f — t f f 



fl> -ft -S 



I Cut 



J 



20 



I : JS l « Ai/>K* ?- bis- 
4: 3R2oMOS^I/^m 



ha 

.1 • 



I p^-pi p^p Y p : '| ' n \ "-j n i ' i in n- 



0 



4; 



jo* [o«< [a»i Qm la»t Oil qm\ ql 



I? I 7<fy » iotas 



S5@ 



lout 



20 

2: «2«^U>h57-«3* 
4: j£2*>MOS h7>^m 



-44- 

BEST AVAILABLE COPY 



